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DETAILED ACTION 

Response to Arguments 

1 . Applicant's arguments filed 1/20/2009 have been fully considered but they are 
not persuasive. Applicant argues that Kleinfelder, cited as the reference in the non-final 
rejected mailed 1 1/12/2008, fails to teach or suggest a pixel-array scanning circuit that 
scans a pixel array to read analog signals from the individual pixels to an AD (analog to 
digital) memory. Applicant further argues that Kleinfelder does not teach or suggest an 
AD memory for storing analog signals read from a pixel array and carrying out AD 
conversion on said analog signals. 

Regarding scanning of the pixel array, claim 1 requires: "... a pixel-array 
scanning circuit that scans the pixel array to read analog signals from the individual 
pixels to an AD (analog to digital) memory...". Kleinfelder teaches a sensor where each 
pixel unit has an ADC and associated memory. Inherently, analog signals are read from 
individual pixels to an area where the analog signal is temporarily stored before A/D 
conversion. In the teaching of Kleinfelder this is done within the pixel unit. One of 
ordinary skill in the art recognizes that each unit of the sensor array accumulates charge 
which is the analog signal. Thus it is inherent that the imaging system reads the analog 
signal from each individual pixel over the entire sensor array, and transfers the analog 
signal to an ADC to produce the digital signal which is subsequently read out. The 
language of the claim does not require the AD memory or ADC array to be separate 
from the sensor array. 
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Regarding AD memory for storing analog signals read from a pixel and carrying 
out AD conversion, Kleinfelder teaches memory corresponding to each pixel unit. The 
analog signal from the photodiode must be passed from the photodiode to the ADC, and 
therefore the analog signal must be present before it undergoes conversion, even 
temporarily. 

Therefore, since the claims do not limit the structure or placement of the AD 
memory with respect to the sensor array, Kleinfelder teaches the limitations of the 
claims as currently presented and the previous rejection is maintained. 

Claim Rejections - 35 USC § 102 

2. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 1 02 that 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public 
use or on sale in this country, more than one year prior to the date of application for patent in the United 
States. 

3. Claims 1-3, 6 ,8-11 are rejected under 35 U.S.C. 102(b) as being anticipated by 
ISSCC 2001/ SESSION 6/ CMOS IMAGE SENSORS WITH EMBEDDED 
PROCESSORS/ 6.1: A 10kframe/s 0.1 8um CMOS Digital Pixel Sensor with Pixel-Level 
Memory, hereinafter referred to as "Pixel-Level Memory". 

Regarding Claim 1, Pixel-Level Memory teaches a solid-state imaging apparatus 
comprising: a pixel array, said pixel array comprising a plurality of pixels in a two- 
dimensional array {Fig. 6.1.7); a pixel-array scanning circuit that scans the pixel array to 
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read analog signals from the individual pixels to an AD (analog to digital) memory (Fig. 
6. 1. 1, and paragraph 5 teach the analog signals are scanned and read, "A/D 
conversion... after. . .charge transfer", to the A/D converter to the pixel level memory, and 
there is circuitry to enable this), the AD memory comprising a plurality of unit memories 
in a two-dimensional array corresponding to a pixel arrangement in the pixel array for 
storing said analog signals, each unit memory including an analog to digital converter 
circuit (paragraph 1 teaches each pixel has an ADC and paragraph 8 teaches each 
pixel also has a corresponding memory), and each said analog to digital converter 
circuit producing a converted digital signal by carrying out analog to digital conversion 
on a stored analog signal (this is inherent of analog to digital converter circuits); and a 
memory scanning circuit for scanning the AD memory and outputting the converted 
digital signals from the individual unit memories (paragraph 7 teaches pixel values are 
read out of memory). 

Regarding Claim 2, Pixel-Level Memory teaches the solid-state imaging 
apparatus according to claim 1 , further comprising an output unit that processes the 
digital signals output from the memory scanning circuit and outputs the processed 
signals out of the apparatus. Paragraph 3 teaches the output periphery. 

Regarding Claim 3, Pixel-Level Memory teaches the solid-state imaging 
apparatus according to claim 1, wherein the individual pixels in the pixel array 
correspond to the individual unit memories in the AD memory in a one- to-one 
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relationship. Paragraph 8 teaches each pixel has a unit memory. 

Regarding Claim 6, Pixel-Level Memory teaches the solid-state imaging 
apparatus according to claim 1 , wherein AD conversion is simultaneously carried out for 
all the unit memories in the AD memory. Paragraph 1 teaches all ADCs operate in 
parallel. 

Regarding Claim 8, Pixel-Level Memory teaches the solid-state imaging 
apparatus according to claim 1 , wherein the unit memories comprise DRAMs. 
Paragraph 8 teaches the memories are DRAM. 

Regarding Claim 9, Pixel-Level Memory teaches a solid-state imaging apparatus 
comprising: a pixel array, said pixel array comprising a plurality of pixels in a two- 
dimensional array (Fig. 6.1.7); and an AD (analog to digital) memory for storing analog 
signals read from the pixel array and carrying out AD conversion on said analog signals, 
the AD memory comprising a plurality of unit memories in at least a two-dimensional 
array corresponding to a pixel arrangement in the pixel array, each unit memory 
including an analog to digital converter circuit (paragraphs 1,5 and 8), and the plurality 
of unit memories carrying out AD conversion on signals from at least two rows of pixels 
simultaneously (paragraph 1 ADCs operate in parallel). 
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Regarding Claim 10, Pixel-Level Memory teaches the solid-state imaging 
apparatus according to claim 9, wherein the plurality of unit memories simultaneously 
AD convert signals that are obtained by combining signals read from the pixel array 
{paragraph 1 ADCs operate in parallel). 

Regarding Claim 1 1 , Pixel-Level Memory teaches the solid-state imaging 
apparatus according to claim 9, wherein the unit memories carry out noise removal and 
on AD convert the signals from the pixel array. Paragraph 1 teaches this structure 
reduces or eliminates noise. 

Claim Rejections - 35 USC § 103 

4. The following is a quotation of 35 U.S.C. 1 03(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

5. Claim 4 is rejected under 35 U.S.C. 103(a) as being unpatentable over Pixel- 
Level Memory in view of Gowda et al. (US 6275259). 

Regarding Claim 4, Pixel-Level Memory teaches the solid-state imaging 
apparatus according to claim 1 , and teaches each pixel contains and therefore 
corresponds with one AD memory, but does not teach N pixels to one AD memory, 
wherein N>2. Pixel-Level Memory teaches that each pixel has an ADC and a memory; 
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therefore it is taught that an ADC corresponds to a memory. One of ordinary skill in the 
art would realize that sharing one memory structure between two or more pixel would 
save on overall space on the image sensor. Gowda teaches an image sensor where 
pixels correspond to ADC, which in view of Pixel-Level Memory, corresponds to an AD 
memory, in a variety of relationships as taught in Col 2 Lines 39-44, "those skilled in the 
art will appreciate that the same function can be performed using any ADC architecture 
such as one per column, one per pixel, several per column, etc.". 

It would have been obvious to one of ordinary skill in the art at the time of the 
invention to modify the teaching of Pixel-Level Memory with that of Gowda to realize 
that the two or more pixels can share an ADC, which corresponds to sharing an AD 
memory which performs the ADC. This would be obvious to save room overall on the 
sensor chip by reducing the number of components for some pixels. 

6. Claim 7 is rejected under 35 U.S.C. 103(a) as being unpatentable over Pixel- 
Level Memory in view of Bell et al. (US 7106372). 

Regarding Claim 7, Pixel-Level Memory teaches the solid-state imaging 
apparatus according to claim 1 , and teaches simultaneous A/D conversion and 
discloses the signals are read from the pixel array to the AD memory, however does not 
teach that this is performed on a row by pixel row basis. Although Pixel-Level Memory 
teaches one ADC and AD memory for each pixel, which improves over row by row read 
out to AD memory, however it is well known and conventional for this process to be on a 
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row by row basis as taught by Bell in Col 4 Lines 55-60, where in the context of Pixel- 
Level Memory, the ADC is associated with the AD memory. One of ordinary skill in the 
art would realize the original method of the improved method of Pixel-Level Memory and 
would be motivated to read out the signals on a row to row basis to the AD memory for 
synchronization of timing with other aspects of the image sensor. 



Conclusion 

7. THIS ACTION IS MADE FINAL. Applicant is reminded of the extension of time 
policy as set forth in 37 CFR 1 .136(a). 

A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within 
TWO MONTHS of the mailing date of this final action and the advisory action is not 
mailed until after the end of the THREE-MONTH shortened statutory period, then the 
shortened statutory period will expire on the date the advisory action is mailed, and any 
extension fee pursuant to 37 CFR 1 .136(a) will be calculated from the mailing date of 
the advisory action. In no event, however, will the statutory period for reply expire later 
than SIX MONTHS from the mailing date of this final action. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to AMY HSU whose telephone number is (571)270-3012. 
The examiner can normally be reached on M-F 8am-6pm. 
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If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Lin Ye can be reached on 571-272-7372. The fax phone number for the 
organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 

Amy Hsu 
Examiner 
Art Unit 2622 

/NHAN T TRAN/ 

Primary Examiner, Art Unit 2622 



